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Customer No.: 07278 Docket No.: 02157/0202679-U$0 

IN THE IJMITED STATES PATENT AND THADEMARK OFFICE 
In re Application of: Mamoru Usami et. al. 
Serial No.: 10/528,518 
Filed: March 18, 2005 

For: ELECTRON BEAM IRRADIATION APPARATUS, ELECTRON BEAM IRRADL\TION 
METHOD, AND APPARATUS FOR AND METSlOD OF MANUFACTURING DISC- 
SHAPED OBJECT 



REOUEST FOR CORRECTED FlUlNG RECEIPT 
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Commissioner of Patents and Trademarks ^ ^ .ak. a^ai^ 

P.O. Box 1450 tCftJAN 2006 

Alexandria, VA 22313-1450 

Legal Staff 
International Division 

Sir; 

1 . Attaclied is a copy of the official filing receipt received from the PTO in the above applica* 
tion for wtiich issuance of a conected filing receipt is respectfully requested. 

2. There is an error with respect to the following data^, wlhich is: 

^ incortectly entered 

and/or 

□ omitted. 
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Applicant's address 
Title 
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Application Number 
Foreign/PCT Application Re: 
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Correct data 



ELECTRON BEAM IRRADIATION APPARATUS, 
ELECTRON BEAM IRRADIATION METHOD, AND 
APPARATUS FORiAND METHOD OF 
MANUFACTURING:; DISC-SHAPED OBJECT 



Remarks: 

Enclosed please find a copy of the Executed Declaration and First Preliminary amendment. 
The Commissioner is respectfully requested to issue ainew and coirect Filing Receipt. 



Dated: August 22, 2005 



DARBY & DARBY P.C. 
P.O. Box 5257 

New Yoik, New York 1015p-5257 
212-527-7700 



Respectfully submitted, 




FlynnTBarrispn 
Reg. No. 53,970 
Agent for Applicant(s) 
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CONFIRMATION NO. 4313 
FlUNG RECEIPT 



*OC00000001 67301 16* 



Date Mailed: 08/12/2005 



Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be notified 
as to the results of the examination. Be sure to provide the U.S. APPUCATION NUMBER. FILING DATE, UPME 
OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by checic or 
draft are subject to collection. Please verily the accuracy of the data presented on this receipt If an error is 
noted on this Filing Receipt, please mail to the Commissioner for Patents P.O. Box 14S0 Alexandria Va 
22313-1490. Please provide a copy of this Filing Receipt with the changes noted thereon. If you received a 
**Notice to File iUlsslng Parts" for this application, please submit any corrections to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate 
another Filing Receipt Incorporating the requested corrections (if appropriate). 

Applicant(s) 

Mamoru Usami, Tolcyo, JAPAN; 
KazushI TanaIca, Tokyo, JAPAN; 
Ken^ Yoneyama, Tokyo, JAPAN; 
YuWo Kaneko, Tokyo, JAPAN; 
Takeshi Umega, Tokyo, JAPAN; 



Power Of Attorney: The patent practitioners associated with Customer Number 07278 . 

Domestic PHorHy ^ata claimed by applicant 

This application is a 371 of PCT/JP03/11890 09/1 8/2003 

ForelgittAppIications 

JAPAN 2002-274120 09/19/2002 
JAPAN 2002-274121 09/19/2002 



Projected Publication Date: 11/17/2005 
Non-Publication Request: No 



Early Publication Rei|«itfsl::.Nb 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout' the tenltory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent in 
a specific country or in regional patent ofRces. Applicants may wish to consider the tiHng of an intematiorral 
application under the Patent Cooperation Treaty (PCT). An International (PCT) application generally has the same 
etfect as a regular national patent application in each PCT-member country. The PCT process simplifias the 
filing of patent applications on the same invention in member countries, but does not result in a grant of "an 
Ir^rnational patent*' and does not eliminate the need of applicants to file additional documents and fees in 
cioufifries wfii^rB psflc^nt ptdSs&Mn Is d^^iffetf . 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that In the case of Inventions made in the United States, the Director of the USPTO 
must issue a license before appDcants can apply for a patent in a foreign country. The flDng of a U.S. patent 
application serves as a request tor a foreign filing license. The application's filing receipt contains further 
informaOon and guidance as to the status of applicant's Dcense for foreign filing. 

Applicants may wish to consult flie USPTO booMeti "General Information Conceming Patents" (specifically, tiie 
sedion entitled "Treaties and Foreign Patents') for more Information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800*766-9199. or ft 
can be viewed on the USPTO website at http-i^vww.l^pto.gov/Web/ofnces/pac^doc/general/lndex.htm!. 

For information on preventing theft of your Intellectual property (patents, trademarte and copyrights), you may 
wish to consult the U.S. Government website, http://www.stopflakes.gov. Part of a Department of Commerce 
initiative, this website includes self-help loolkJts" giving innoviators guidance on how to protect intellectual 
property in specific countries such as China, Korea and Mexico. For questions regarding patent enforcement 
iasues, applicants may call the U.S. Government hotUne at 1-866-e99-HALT (1-866-999-4158). 



UCENSE FOR FOREIGN RUNG UNDER 
Title 35, United States Coote, Section 184 
Title 37, Code of Federal Regul^tionSi 5.11 & 5.15 

GRANTED 

The applicant has been gmnted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN PILING 
LICENSE GRANTED" followed by a date appears on this form. Such Hcenses are Issued in all appScations where 
the conditions for issuance of a Dcense have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5,15. The scope and Hmltations of this Kcense are set forth In 37 CFR 5.15(a) unless an earfier 
license has been issued under 37 CFR 5.15(b), The license is subject to revocation upon written notification. The 
date indicated is the affective date of the Ocensa, unless an earlier license of similar scope has been granted 
under 37 CFR 5.13 or 5.14. 
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J2. "Th'* Icsnse 18 automatlcaiiy transferred to any related applicalions(s) filed under 37 CFR 
1.53(d). jtiis OcQnse Is not retroactive. 

"me grant of a DcenM does not in any way lessen the responsibllfty of a licensee for the security of the subject 
matter as imposed by any Government contract or the provisions of existing laws relating to espionage and the 
°'' 5®* data. Ucensees should apprise themselves of current regulations 

^peaaiiy with respect to certain countries, of other agendes, particularly the Offloe of Defense Trade Controfe 
Department of State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128))- the Office of 
BtportAdrrnni^on, Depar^ent of Commerce (15 CFR 370.10 ©); the Office of Foreign Assets Control 
Department of Treasury (31 CFR Parts 500+) and the Department of EnerBy. ^ ' 

MOTCRAMTED 

ue^w«??V5Jt™l:'-.5;s«J^«^^® ^^'^ ^^^"^ at this time. If the phrase "IF REQUIRED, FOREIGN FlUNQ 
k^fo « r .~?P P^^^ Applicant may still petition for a license under 37 CFR 

tajJi Som l^^inn^S "^"^ """9 "^^^ °f *® application. If 6 montha has 

Sd^3Strfi? iSh" WiSHtSS^? ^ "^!!JS!S ^^"^^"^ indication of a secrecy order 

unaer35US.C. T81, the licensee rnayforelgnTtetnSapplkaiJorfpUisiuBhl to 37t^ 
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p^gi^ of Title 35, United Stales Code Section 112» I 
adcQOwledee Uie ^ty to disclose Information which is material to 
pa l mtah it i ty aa defined in Title 37, Code of Federal Regulations* 
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the piior application and the national or PCT btcinBlioiia] filing 
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I' hereby dedaie thai aU statements made herein of my own 
knowfedge are true and that rQ ataianenta made on tniiumBtion 
and belief are believed to be tme; and farther that these atstemenls 
were made widi the knowledge that willful ialsc statemente and 
the Uka BO made ara pimishabla by fine nr inquiBcmaieni, or bolh^ 
uhder SeeUon 1001 of HUe 16 of the United States COde and thai 
sndi will&l fake slatcmenta may jeo pajdige the validily of the 
appUcaiion or any patent israed thereon. 



Page 2 of 4 



01/09/2006 11:53 FAX 212 753 8237 



DARBY S DARBY PC 



@009 



und<r<h> Paperwork Beduciian Act of tWS. no pereong 



Approved for u*« diraogb 1<V3]A)2. OMB OeSl-0032 
PaIb irt Slid Ttadeiinik Office; DSPARtMEOT OP COMMERCS 
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K>edMsti0B 



POWER OP ATrORNEY: Ab b wuned invetttor, I liereby Qppoht 
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«id tnniacl flJl business in the P^enl and TMemiuk Office 
connected thezewilh: (jUstmuncoMUreguo^'i^on number), 

Practidon^ associated with Castomcr Number 07278: 



DARBY & DARBY P-C 
P.O. Box 5257 

New York, New York 10150^5257 



Send GeztespondoiGc to: 
DARBY & DARBY P.C 
P.O. Box 5257 

New Yorlc, New York 10150-5257 



Peter C Scbechter, (212) 527-7723 



Peter C Scbechter (212) 527-7723 





poll iume of sole or fint invcpioi 
MamoruUsaml 
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Residence 

C3iuO'ka> Tolcyo, Japan 


WIS 


CStiztensh^ 

Japan 




Po9t OCfice Address 
(c/o) TDK Ctaipozadon 
1-13-1, NihoobaBUp Owe-lcii, 
Tokyo, 103^72, Japan 




PttU name of second Jova inventor, if any 
Kazushi Tanaka 




Second inventor's fl^goahzR: . Date 
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Ghtto-kii, Tokyo» Japan 




Japan 




Past OfSce Address 
(c/o) HOK CoiporatiQn 
1-13-1, Nihonbashi, CSrao-ko. 
Tokyo* 103-8272, Jq)Bn 
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Yukio Kaneko 
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Inventor' K stgnafure Dale 




Oito-ku^ Tokyo, Japan 
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Docket No.: 02157/0202679-USO 

(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFTICE 



In re Patent Application of: ~ 

Mamoru Usami et al. 

Application No.: Not Yet Assigned Confinnation No,: N/A 

Filed: Concuirently Herewith Art Unit- N/A 

For: ELECTRON BEAM IRRADIATION xr ^ . - 

APPARATUS, ELECTRON bSS ^""^ ""'"'^^ 

IRRADIATION METHOD, AND APPARATUS 
FOR AND METHOD OF MANUFACTURING 

DISC-SHAPED OBJECT f AS AMENDED^ 



FIRST PRRT.nvff tNARY ANfFTsm^ ]^ 

MSPCT 

Commissioner few Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

INTRODUCTORY COAlMENTS 

Ptior to examination on the merits, please amend the above-identified U.S patent 
application as follows: 

Amendments to the Specification begin on p^ge 3 of this paper. 

Amendmeitts to the Claims are reflected in the Usting of claims which begins on page 4 
Of this paper. r 

Amendments to the Abstract begin on page 1& of this paper. 
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Application No.: Not Yet Assigned 2 Docket No.: 02157/0202679-USO 

Remarks/Arguments begin on page 20 of this paper. 
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Application No.: NO. Y«AMig„ed 3 Docket No.: 02157/0202679-USO 

AMENDME NTS TO THF Sj^CIFTrATIOt^ 
Please amend the title as follows: 

ELECTOON BEAM IRRADIATION APPARATUS. ELECTRON BEAM IRRADIATION 
METHOD. AND APPARATUS FOR AND METHOD iOF MANUFACTURING DKCSHAPED 
OBJECT 

Following the title, please insert the following paragraphs: 
! Cross-Refenence rn Prinr Applicatii^ 

This is a U.S. National Phase application under 35 U.S.C. §371 of International Patent 
Appucation No. PCT/JP2003/on890, filed September 18. 2003. and claims the benefit of Japanese 
Patent Application Nos. 2002-274120, filed September 19. 2002 and 2002-274121, filed September 
19 2002. all of which are incorporated by reference herein. The Intemational Application was 
published in Japanese on April 1. 2004 as WO 2004/0275120 Al under PCF Article 21(2). 

Please replace the sub-title in page 31. line 5 with the following amended sub-title: 
-Detaile4 DepcripTfon nf ftw»Af orin for Canymn the Invention- 



{W:\021S7\0202679us(A00384a30JX)Cnillll|ni||niBm| } 
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Application No. : Not Yet Assigned 4 Docket No.; 02157/0202679-USO 

AMENDME NTS TO THR rf .ATMS 
This listing of claims will replace all prior versions, and listings, of claims in the application: 

Ltsting of Claimai 

Claim 1 (cunenUy amended): An electron bedm irradiation apparatus trh praotoi ino d by 
comprising: 

a rotaiy driving unit for rotationaUy driving an obj^ to be totaled; 

a shield container for rotatably accommodating the object; and 
an electron beam irradiation unit provided in said shield cbntain^ so that the surface of the object is 
inadiated with electron beams from an irradiation window thereof. 

wherein the surface of the object is irradiated with the electron beams during its rotation 
from said inadiation window of said electron beam iiradidtion unit. 

Claim 2 (original): An electron beam irradiation, apparanis according to claim 1, wherein 
said electron beam iiradiation unit emits the electron beams under a low acceleration voltage. 

Claim 3 (currentiy amended): An electron beam inadiation apparatus according to claim 1 
wherein the acceleration voltage of said electron bdam inadiation unit is 20 kV through 100 



Claim 4 (currently amended): An election beam iltradiation apparatus according to 

^f^^.sMnLl'^s^^. wherein an interior of said Shield container is set in an atmosphere of 
an ineit gas, and 

said shield container is provided with a gas introduction poit and a gas discharge port from 
which the inert gas flows in the vicinity of said ixtadiation Iwindow. 



aaim 5 (original): An electron beam iiradiation Apparatus according to claim 4. wherein 
tempeiatuie sensor is provided in the vicinity of said irradiation window, and 



a 



{W:\021S7\0202679usO\003848301>OCinilllOHnBninil| 
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Application No. : Not Yet Assigned 5 Docket No.: 02157/0202679-USO 

a flow rate of the inert gas is adjusted based on a temperature measured by said temperature 

sensor. 

Claim 6 (currently amended): An electron beam iiradiation apparatus according to €»y-efte 
ftf olnimfi - ciaiTH 1 throufrh S - wherein an oxygen concentration meter for measuring an oxygen 
concentration within said shield containeryis provided. 

Claim 7 (currently amended): An election beam irradiation apparatus according to oay on e 
of olaimo - clairo 1 through 6 , wherein a vacuumizing device for depressurizing the interior of said 
shield container is provided. 

Claim 8 (currently amended): An electron beam iiradiation apparatus according to any ono 
of olcdmG claim 1 through 7 , wherein the object has a disc shape, and 

an area extending in at least one radial direction of the surface of the object is irradiated with 
the electron beams. 

Claim 9 (currently amended): An electron beamiirradiation apparatus according to a ny ono 
of oljumo claim 1 througfa 8 , wherein the object has a disci shape. 

said electron beam irradiation unit includes a pUurality of electron beam irradiation tubes, 

and 

each of said electron beam irradiation tubes irradiates each of a plurality of areas on the 
surface with the election beams. 

Claim 10 (currently amended); An electron beam irradiation apparatus according to any one 
of oloimg claim 1 through 8 , wherein a shutter member is disposed between said irradiation window 
and the surface of the object, and 

a shutter driving mechanism moves said shutter member between an opening position of 
permitting transmission of the electron beams emitted from said irradiation window and a closing 
position of blocking the electron beams, thus controlling switchover of the irradiation and non- 
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irradiation of the electron beams upon the surface of the object. 

Claim 11 (original): An election beam inadiation apparatus according to claim 10. whemn 
the switchover is conducted so that a quantity of emission of the electron beams is set large when 
said shutter member is in the opening position and set small when said shutter member is in the 
closing position. 

Claim 12 (cunenUy amended): An electron beam irradiation apparatus according to 
e^^laime cMm_l through 11, wherein said shield container is openable and closable and is 
composed of a metallic material, and has a shielding Structure for shielding the electron beams 
emitted from said irradiation window. 

Claim 13 (currently amended): An electron beam irradiation method chamotoriiiod by 
comprisin g the steps nf - 

rotationally driving an object to be rotated accortmodated in a shield container that can be 
air-dghtly closed; and 

ix^diating the surface of said on-rotating object with the electron beams from an irradiation 
wmdow of an electron beam irradiation unit 

Claim 14 (original): An electron beam irradiation method according to claim 13. wherein 
said electron beams irradiation unit emits the electron bduns of which an acceleration voltage is 20 
kV through 100 kV. *^ 

Claim 15 (currently amended): An electron beam irradiation method according to claim 13 
T^' ^^^^"^ '^^ >1,T rs ^f mriT. c ..h nn ^in an interior of said shield container is 

and M^eroafter ..plaeed^ replacing the int^o. an i„ert gas atmosphere by 
introducing an inert gas. 

Claim 16 (currenfly amended): An electron beamiirradiation method according to claim 15. 
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further comprising th^ $tep of controllinfw hereia a flow rate of the inert gas io oontroUed while 
measuring an oxygen concentration within said shield container. 

Claim 17 (cutrentiy amended): An electron beam irradiation method according to claim 15 
ft^ther compy^^infr the sfg) of floMrinc ^whor ff in the inert gas io flowod through the vicinity of 
said irradiation window toward a gas discharge port ftom a gas introduction port, thereby cooling 
off the vicinity of said irradiation window. 

Claim 18 (currently amended): An electron beam irradiation method accortJing to claim 17. 
fiirther comprisinr f^e, ^rp of i.rii„,tinr rvh Pm ln a flow tete of the inert gas i»^#»«e4 based on I 
temperature measured by a temperature sensor providedlin the vicinity of said irradiation window, 
thereby controlling a cooling tempoature. 

Claim 19 (currently amended): An electron beam irradiation method according to 
^a^l wherein the object has a disc shape, and fimher comnriKin^r .h. 

^^^^f^^rrthe,,r^rfnce an area, extending in at lebst one ™iial direction, on the smface ia 
mitidiatod with the electron beams. 

Claim 20 (currently amended): An electron beaih irradiation method according to ai^^ 
chum 13-y«,^«^. wherein die object has the disc shape, an d further comn^.in. .k. 
of uradiatinp each of a plurality of an^as .^th the ^.l^..K., ^f, „^>u ^ p,^^ ^^^^ 

beam irradiation tubes of said electron beam H iTrnrti.Tn nirli nf pi Titj uf uiuiu. 

With tho ojoctron boomo . 

Claim 21 (cunenUy amended);An electron beam! irradiation method according to a ny o no 
claHa.l 3 -th mi i sh 20. wh. . ^x further comnW.,-^^. the .ten nf ^ov,»f. o ^.^^er 
disposed between said irradiation window and the surface of the object moved between an 
opemng position of permitting transmission of the electron beams emitted from said irradiation 
Mandow and a closing position of blocking the electron beams, thus controlling switchover of the 
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irradiation and non-irradiation of the electron beams upon the surface of the object. 

Claim 22 (original): An electron beam irradiation method according to claim 21, wherein 
the switchover is conducted so that a quantity of emission of the electron beams is set large when 
said shutter member is in the opening position and set small when said shutter member is in the 
closing position. 

Claim 23 (currently amended): An electron beam inadiation apparatus chpniotoriEod by 
comprising: 

a rotary driving unit for rotationally driving an object to bb rotated; 
a shield container for rotatably accommodating the object; 

an electron beam irradiation unit provided in said shield container so that the surface of the object is 
irradiated with electron beams from an irradiation window thereof; 

a shutter member disposed between said iitadiation window and the surface of the object and 

movable between an opening position of permitting transmission of the electron beams emitted from 

said iiradiaUon window and a closing position of blocking the electron beams; and 

a shutter driving mechanism for moving said shutter member so as to effect switchover to the 

irradiation and non-iriadiation of the electron beams dmidg a rotation of the object, 

wheaein the object has a disc shape, and an area, extending in a radial direction, on the surface is 

irradiated with ttie electron beams from said irradiation window. 

Claim 24 (original): An electron beam irradiation apparatus according to claim 23. wherein 
said electron beam irradiation unit includes a plurality of Electron beam irradiation tubes disposed in 
the radial direction on the sujface. 

Claim 25 (original): An electron beam iiradiation apparatus according to claim 24, wherein 
said plurality of electron beam irradiation tubes are so arranged as to substantially unifoimize a 
distribution of irradiation beam intensities of the electron beams in the radial diiecUon. 
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Claim 26 (original): An electron beam irradiation apparatus according to claim 25, wherein 
a period of electron beam iiradiation time is controlled corresponding to a radial position of the 
object so as to substantially equalize an integrated iiradilation dose of the electron beam iiradiation 
in the radial direction. 

Claim 27 (currently amended): An electron beam irradiation s^paratus according to claim 
2 5 or 26 , wherein said shutter member is constructed tO starts v/hen opened, opening in an outer 
peripheral position and to gradually open toward an inner peripheral position on the surface of the 
object 

Claim 28 (currently amended): An electron beam irradiation apparatus according to any one 
of oloimo claim,2S through 37 , wherein an aperture is formed extending in the radial direction, 

the switchover to the irradiation and the non-iiraldiation of the electron beams is perfonned 
by opening and closing said aperture flirough a movement of said shutter member, and 

the electron beam irradiation time is controlled ixotesponding to the radial position of the 
object, depending on a relative position between said shutter member and said aperture and on a 
moving speed of said shutter membn. 

Claim 29 (original): An electron beam irradiation apparatus according to claim 24, wherein 
said plurality of electron beam irradiation tubes are arranged to obtain such a distribution that an 
irradiation beam intensity of the electron beams is high bn the outer peripheral side but low on the 
inner peripheral side id the radial direction. 

Claim 30 (original): An electron beam irradiation apparatus according to claim 29, wherein 
said shutter member is constmcted to open and close at 2i comparatively higher speed than a rotating 
speed of the object. 

Claim 31 (currently amended): An electron beam irradiation apparatus according to any ono 
of claims ciaina ^l through 27. 39 and 30, wherein an aperture is formed extending in the radial 
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direction, and 

the switchover to the irradiation and the non-irra(diation of the electron beams is peifonned 
by opening and closing said aperture through a movement of said shutter member. 

Claim 32 (currently amended): An electron beam irradiation method ohoraoteriged-by 
comprisin g the steps of : 

»«tep^ rotationally driving an object to be rotated accommodated in a shield container that 
can be air-tightly dosed; 

o step of irradiating the surface of said on-rotating object with the electron beams from an 
irradiation window by moving a shutter member provided between the surface of the object and said 
irradiation window of an electron beam inadiation unit; and 

«-stqp-®f stopping the irradiation of the election beams by blocking the electron beams in a 
way that moves said shutter member after the irradiation of the electron beams for a predetermined 
period of time. 

Claim 33 (original): An electron beam iiradiadon method according to claim 32, wherein 
said electron beams irradiation unit has an acceleration voltage ranging from 20 kV to 100 kV. 

Claim 34 (currently amended): An electron beam irradiation method according to claim 32 
^e-^, wherein fiiffher comprising the ste os of defin«suTi^n«7 interior of said shield container ia 
dqiroaourijod and is-dieieafter r e plaoed with leplacingiin die intericg an ineit gas atmospfaoe by 
introducing an inert gas. 

Qaim 35 (currently amended): An electron bearii irradiation method according to claim 34, 
fiJrther comprising the .step of finwiny tho. inert gas io flowod through the vicinity of said 
irradiation window toward a gas discharge port from a gas introduction port, thereby cooling off the 
vicinity of said irradiation window. 

Claim 36 (cunently amended): An electron beam irradiation method according to Bsysod 
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of olaimis claim 32 through 35 , wherein the object has a disc shape, and further comprising the step 
of irradiat ing with the electron beams from said irradialHon window an area, extending in a radial 
direction, on the surface is imxdiatod with the el e ctron botoio from ooid ii i adiation window . 

Claim 37 (original): An electron beam irradiation method according to claim 36, wherein 
the iiradiation of the electron beams is effected by a plurality of electron beam irradiation tubes, 
serving as said electron beam irradiation unit, arranged iil the radial direction of the surface. 

Claim 38 (currently amended): An electron beam iiradiation method according to claim 37, 
^^''^^^^ further comprising th e steps of atraneinp s aid j>lurality of electron beam irradiation tubes 
ore oo ommgod oo to substantially uniformize a distribution of iiradiation beam intensities of the 
electron beams in the radial direction, and 

cont^p^ing a period of electron beam iiradiation time io controllod corresponding to a radial 
position of the object so as to substantially uniformize a distribution of an integrated irradiation dose 
of the electron beam irradiation in the radial directiorL 

Claim 39 (original): An electron beam irradiation method according to claim 38, wherein 
said shutter member starts opening in an out« peripheral position and gradually opens toward an 
inner peripheral position on the surface of the object, thereby controlling the electron beam 
irradiation time, 

Claim 40 (currently amended): An electron beam irradiation method according to claim 37, 
^'^'^^^^ further comprising the step of arranging said plurality of electron beam irradiation tubes ^ 
«5wiged to obtain such a distribution that an irradiation beam intensity of the electron beams is high 
on the outer peripheral side but low era the inner periphetfal side in the radial direction. 

Claim 41 (currentiy amended): An electron beam irradiation method according to claim 40, 
wherom further comprising t he steps of opening and closing said shutter member is oponod and 
eJeeed at a comparatively higher speed than a rotating spbed of the object 
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Claim 42 (currently amended): An apparatus i for manufacturing a disc-shaped object, 
comprising an electron beam irradiation apparatus according to any one of claims claim l- througfa 

12 and oloims 23 through 31 , 

wherein at least one o fc haraot e rigQd in that a resin lay» and/w a surface layer formed on the 
object serving as a disc-shaped object is cured by the irradiadon of the electron beams. 

Claim 43 (currently amended); A method of mailiufacturing a disc-shaped object, involving 
the use o f on elootron boom irradiation appomtuo oooording to any on e of olaimo 1 throu^ 13 c atd 
claims - 23 through 31, or a ^i electron beam irradiation method according to any on e of oloima claim 

13 through 22 and olainifl 32 through 4 1, 



surface layer formed on the object serving as a disc-shaped obfec t: and curing the laver io cured by 
the irradiation of the electron beams. 

Claim 44 (original): An apparatus for manufacturing a disc-shaped object, characterized by 
comprising: 

an air-ti^tly closable chamber including: an electron beam irradiation apparatus having a 
first rotational unit provided in an openable/closable shield container and accommodating a disc- 
shaped object, and an electron beam irradiation unit irradiating the surface of the disc-shaped object 
with election beams from its irradiation window; and an exchange chamber having a second 
rotational unit enable of accommodating the disc-shaped object and air-tightly closable and 
openable/closable independently of said shield container; and 

a rotary unit for exchanging said first rotational unit in said shield container and said second 
rotational unit in said exchange chamber with each othier by rotating said first rotational unit and 
said second rotational unit 

Claim 45 (original): An apparatus for manufactiliring a disc-shaped object, characterized by 




further comprising the steps of foirming at least one of a resin layer and^ a 



comprising: 
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an air-tightly closable chamber including: an eltetron beam irradiation apparatus having a 
first rotational unit provided in an openable/closable shield container and accommodating and 
fotationally driving a disc-shaped object, and an electron beam irradiation unit irradiating the 
surface of said on-rotating disc-shaped object with electron beams from its irradiation window; and 
an exchange chamber having a second rotational unit dapable of accommodating the disc-shaped 
object and air-tightly closable and openable/closable independently of said shield container, and 

a rotary unit for exchanging said first rotational linit in said shield container and said second 
rotational unit in said exchange chamber with each othfer by rotating said first rotational unit and 
said second rotational unit. 
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Claim 46 (currenfly amended): An apparatus for manufacturing a disc-shaped object 
according to claim 44 »-4#, wherein said electron beam irradiation unit emits the electron beams of 
which an acceleration voltage is 20 kV throu^ 100 kV. 

Claim 47 (currently amended): An apparatus i for manufacturing a disc-shaped object 
according to claim 44, 45 or 4 6, wherein flie surface of the disc-shaped object moving into said 
shield container by rotating said second rotational unit im said exchange chamber, is irradiated with 
the electron beams emitted from said electron beam irradiation unit, and 

said first rotational unit, accommodating the disc-shaped object after being irradiated with the 
electron beams, in said shield container is rotated and thds transfeired into said exchange chamber. 

Claim 48 (cunenfly amended): An apparatus for manufacturing a disc-shaped object 
according to any ono of cla ms claiiri.44 through 4 7, whjerdn said shield container includes a fixed 
unit forming a first air-tightly closed space in cooperatibn with said first or second rotational unit 
and provided with said electron beam irradiation unit, 

said exchange chamber includes a third rotational unit fbnning a second air-tighdy closed space in 
cooperation with said second or first rotational unit and Capable of attaching and detaching the disc- 
shaped object, 

in a state where said chamber is air-tightly closed, said first rotational unit moves to and 
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from said fixed unit, and said second rotational unit moves to and ftom said third rotational unit, 
thereby exchanging the disc-shaped object, 

said third rotational unit opens the second air-tightly closed space and rotates while holding 
the disc-shaped object, thereby ejecting the post^iiradiatibn disc-shaped object, and 

a different fourth rotational unit rotates toward said second rotational unit and exchanges the 
pie-irradiation disc shaped object in a way that suppllles the disc-shaped object to said second 
rotational unit. 

Claim 49 (original): An apparatus for manufatturing a disc-shaped object according to 
claim 48. wherein said electnm beam inadiation unit iixbdiates the electron beams within said first 
air-tightly closed space during the exchange of the diic-shaped object by said third and fourth 
rotational units. 

Claim 50 (cunentiy amended): An apparatus: for manufacturing a disc-shaped object 
according to a ny one ofolaimia claim. ^4 through 19 , wherein a shutter memb« disposed between 
said irradiation window of said election beam irradiation unit and the surface of the disc-shaped 
object and is moved by a shutter driving mechanism bfetween an opening position of penniiting 
transmission of the electron beams emitted ftom said iirtdiation window and a closing position of 
blocking the electron beams, thereby controlling switchover to the irradiation and non-inadiation of 
the electron beams upon the surface of the disc-shaped object 

Claim 51 (currently amended): An apparatus, for manufecturing a disc-shaped object 
according to fm^. one ofoloimo cIainL44^te«B^, whereto an interior of said exchange chamber 
is depressurized and is thereafter replaced with an inert gas atmosphere. 

Claim 52 (cmtently amended): An apparams:for manufacturing a disc-shaped object 
according to any ona of claim chdm 44^«ou^, wherein the inert gas flows in the vicinity of 
said irradiation window, tiiereby cooKng off said inadiation window. 
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Claim 53 (cuixently amended): An ^paratus' for manufacturing a disc-shaped object 
according to any on o of claims claim 44 through -§3, whetein said shield container is composed of a 
metallic material, and 

a shielding portion for shielding the electron beams is provided at an abutting portion 
between said first rotational imit and said fixed unit 

Claim 54 (original): A method of manufacturiig a disc-shaped object, ohomcrtorigod by 
comiprisin g the steps of : 

^«tep-etoadiating the surface of a disc-shaped object accommodated in a rotational unit within an 
air-tightly closed space with electron beams of which an lacceleration voltage is 20 kV through 100 
kV;and 

a step of-opening the air-tightly closed space, rotating saiid rotational unit and, in linkage with this 
operation, rotating a different rotational unit acconmiodating another disc-shaped objea, thereby 
exchanging the post-iiradiation disc-shaped object with the pre-irradiation disc-shaped object. 

Claim 55 (currently amended): A rnethod of manufacturing a disc-shaped object, 
ohoraotorizod by comprisin g the steps of : 

fl-ster-e#-iiradiating the surface of an on-rotating disc-shaped object while rotationally driving the 
disc-shaped object accommodated in a rotational unit i within an air-tightly closed space with 
electron beams of which an acceleration voltage is 20 kV through 100 kV; and 
»^e^^fK)pening the air-tighUy closed space, rotating said rotational unit and, in linkage with this 
operation, rotating a different rotational unit accommodlating another disc-shaped object, ihereby 
exchanging the post-iiradiation disc-shaped object with thb pre-iiradiation disc-shaped object. 

Qaim 56 (currently amended): A method of manufacturing a disc-shaped object according 
to claim 54-«f^, further comprising a step of forming a<i least one r>f a resin layer and/» a surface 
layer on the pre-irradiation disc-shaped object, 

wherein at least one of t he resin layer and^f the suifade layer is cured by the irradiation of the 
electron beams. 
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Claim 57 (new): An electron beam irradiation apparatus according to claim 13, wherein an 
aperture is formed extending in the radial direction, and 

the switchover to the irradiation and the non-iiradiation of the electron beams is performed 
by opening and closing said aperture tou^ a movenaent of said shutter member. 

aaim 58 (new): An electron beam inadiation apt>aratU8 according to claim 23, wherein an 
aperture is formed extending in the radial direction, and 

the switchover to the irradiation and the non-iiradiation of the election beams is perfonned 
by opening and closing said aperture through a movement of said shutter member. 

Claim 59 (new): An apparatus for manufacmring a disc-shaped object, comprising an 
electron beam irradiation apparatus according to claim 23i, 

wherein at least one of a resin layer and a surfatte layer formed on the object serving as a 
disc-shaped object is cured by the irradiation of the electron beams. 

Claim 60 (new): A method of manufacturing a i disc-shaped object, involving the use an 
electron beam irradiation method according to claim 32, 

further comprising the steps of forming at least onb of a resin layer and a surface layer on the 
object serving as a disc-shaped otject; and curing by the ikiadiation of the electron beams. 

Qaim 61 (new): An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein said electron beam inadiation unit emits the electron beams of which an acceleration 
voltage is 20 kV through 100 kV. 



Claim 62 (new): An apparatus for manufacturing i disc-shaped object according to claim 45, 
wherein the surface of the disc-shaped object moving into said shield container by rotating said 
second rotational unit in said exchange chamber, is irradiated with the electron beams emitted from 
said electron beam irradiation unit, and 
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said first rotational unit, accommodating the disc-shaped object after being irradiated with the 
electron beams, in said shield container is rotated and thus transfened into said exchange chamber. 

Claim 63 (new): An apparatus for manufacturing ia disc-shaped object according to claim 45, 
wherein said shield container includes a fixed unit fotming a first air-tightly closed space tii 
cooperation with said first or second rotational unit and provided with said electron beam irradiation 
unit, 

said exchange chamber includes a third rotationftl unit forming a second ^-tightly closed 
space in cooperation with said second or first rotational tnit and capable of attaching and detaching 
the disc-shaped object, 

in a state where said chamber is air-tightly closfed. said first rotational unit moves to and 
ftom said fixed unit, and said second rotational unit moves to and ftom said third rotational unit, 
thereby exchanging the disc-shaped object, 

said third rotatiotial unit opens the second air-tigtttly closed space and rotates while holding 
the disc-shaped object, thereby ejecting the post-irradiation disc-shaped object, and 

a different fourth rotational unit rotates toward said second rotational unit and exchanges the 
pre-uradiation disc shaped object in a way that supplies the disc-shaped object to said second 
rotatiozial unit 

Claim 64 (new): An apparatus for manufacturing a disc-shaped object according to claim 45 
whercm a shutter member disposed between said irr^aiion window of said electron beam 
irradiation unit and the surface of the disc-shaped object and is moved by a shutter driving 
mechanism between an opening position of permitting transmission of the electron beams emitted 
ftom said irradiation window and a closing position blocking the election beams, thereby 
controlling switchover to the irradiation and non-irradiatiDn of the electron beams upon the surface 
of the disc-shaped object. 

Qaim 65 (new): An appaiaftis for manufacmiing a disc-shaped object according to claim 45 
wherein an interior of said exchange chamber is depressurized and is thereafter replaced with an' 
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inert gas atmosphere. 

Claim 66 (new); An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein the inert gas flows in the vicinity of said iiraldiation window, thei«by cooling off said 
irradiation window, 

Claim 67 (new): An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein said shield container is composed of a metallic matftrjai, and 

a shielding portion for shielding the electron beams is provided at an at»itting portion 
between said first rotational unit and said fixed unit. 

Claim 68 (new): A method of manofiictuiing a disc-shaped object according to claim 55, 
fiJither comprising a step of forming at least one of a ifcsin layer and a surface layer on the pre- 
itradiation disc-shaped object. 

wherein at least one of the resin layer and the surface layer is cured by the irradiation of the electron 
beams. 
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AMENDMENTS TO THE! ABSTRACT 

Please substitute the foUowing paragraph(s) for thb abstract now appearing in the currently 
filed specification: 

"An electron beam irradiation apparatus and method capable of easily curing at least part of 
a surface layer and/or a resin layer composed of material^ that are hard to be cured by irradiation of 
ultraviolet rays. A disc-shaped object manufacturing iq3|paranis and method capable of efficiently 
forming, on the disc-shaped object, at least part of a surHace layer and/or a lesin layer such as Ught 
transmitting layer, etc. thereunder. An electron beam taadiation apparams comprises a rotary 
driving unit for rotationally driving an object , a shield container rotatably accommodating the 
object, and an electron beam inadiation unit provided iii the shield container so that the surface of 
the object is irradiated with electron beams from an irradihtion window thereof, wherein the surface 
of the object is irradiated with the electron beams during its rotation from the irradiation window of 
the electron beam irradiation unit. The surface of the oh-rotating object can be thereby irradiated 
with the electron beams having larger energy than the ultraviolet rays have.- 
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The tiUe has been amended to be in confonntoce with the translation of the International 
Application. 

The specification has been amended in accordance with 37 CFR §1.78 to make lefetence 
to the International Application from which this appOication originates and to incorporate by 
reference the Japanese priority ^>plications. 

Claims 1, 13. 16, 18, 23. 32, 35, 38, 4041. 55 have been amended to confonn to U.S. 
practice. No new matter is added by this amendment. 

Claims 2, 4. 6-10, 12, 15, 17, 19-21, 27-28,' 31, 34. 36. 42^3. 46-»8. 50-53. 56 have 
been amended to remove multiple dependencies. Qaims 57-68 have been added to restore the 
subject matter claimed in these claims that was removed as a result of die amendment Tho 
amendment is made to reduce filing fees and not for any other reason related to patentability of such 
claim. No new matter is added by this amendment. 

Abstract has been amended to conform to U.Si practice. No new matter is added by diis 
amendment. 

In view of the above amendment. appUcant believes the pending application is in 
condition for allowance. 



Dated: March 17, 2005 Respectfully submitted. 
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